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[^^1 /HHBAI gfg^ ^SOH&e 913g 405 

[^1 KR 

[*UI] ^§0il 2|m0| ?]» 1*01 ftSftUQ. CHEie! 

012^ (oj) 

[JI^MS!^] 20 3 29,000 SI 

[^tfiSS] 33 33,000 SI 

0 21 OS! 

i&M&=?m oti- o si 

62,000 SI 
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1020030012780 #^ 2004/2/24 

A o^ 7>X]^ ti]^7l^ A]^* Aj-g-^H SH^. He] oflM.ol ^^ofl^^ A oM 

^^71^ ^ ^71^ ^ 7}7^ ^71^ Al^^l- A}-g-*}^ ^-g- SB] 



£ 13 

*fll = B]<Sl- ( ^12^51^1-, ^7] Wm, ^ ARM a]^, CAZAC a1€^ 
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1020030012780 ^^ 2004/2/24 

^ *1^2] ##^1 ^ ti o v w {APPARATUS FOR 

TRANSMITTING/RECEIVING PREAMBLE IN ULTRA WIDE BAND COMMUNICATION SYSTEM AND METHOD 
THEREOF} 

£ 2^ #-£7]- 22Mb/s<a ^-f^. 33Mb/s<H ^-f^h 44Mb/s^ ^-f 3l 55Mb/s^ 3 

-fofl ^M]^ a^^o] Hefl<a 7fle^^ SLS. 2.^^ £^ 

£ 3-^ #£71- llMb/s^ ^-f<Hl ^-g-S]^ ^#Efl«3 Al^Eflo) ^ a 3) 

°J 7^3 O.S £Al*V 

£ 4^r £ 2^1 #e] = sfl<y# #^l*Rr #3 Tfl^ =efl<y vfl«- 

711 £^ltb £^ 

£ 5^ £ 42] #51 31 # Heflo] ^a] ^ofl ^-g-^fe #5] 3l# 5.^ < 3 <r<Q vfl 
^- ^F-S* 7flsf^ £Altb £^ 

£ 6£r £ 42] #e] 7fl# ^511 <y #^1 ^oflAl Hejofl^- ^^71 ^Hl*>7fl £A] 

tb £^ 

£ 70. ^HV^o] 2L#cfl*j A^Efl^ 711^ HSfl<ytH = f£f 7fl^^o. 
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jBo030012780 . 2004/2/24 

2. 8-g- ^tiV^o] ^o] i6 01 CAZAC <fe)^H £a]*V Eflo]^- 

£ ^ Alalia rtj-^. -§-a] aI^e^o] ^ sgflo] 7fl ^ 

£AltV £^ 

£ ll£r W]^7l^ X\^ + 2) ^>7l Aj-^- £ 7 fl^^ £A] S ^ 

£ 12^ £ 93] *HlHsl<g-l-(930H ^-g-^" ARM ^ s.X\^r 

5L 13-& JE 99] #^ 31 # =ell*l^ <£4l*Rr #3 31 # =5fl<y ^a] ^-^l ^.g. 

£ 14^r £ 13<H1 #-§-*}^ 31 # Hefl<a ^a] ij.^^. sL^tV ^ t= 

£ 15^ £ 13*11 #-§-*>£r #el 3)# ^ iflJf ^sl- 7flf^o_5. S.^ 

5. 16^ £ 15<H1 #-g-*|-*r 1-5] 3l# ^ SLAl^V ^£ 
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1020030012780 %^ 9j*>: 2004/2/24 

<i8> <^ti>^ o_s_ t ^^-cfl^(UWB: Ultra Wide Band) ^ ^^efl^ e^e) ^ -f-41 ^I^^A 

S*), IEEEOnstitute of Electrical and Electronics Engineers) 802.15.3a tt^HH 
44^- 9X^ ^ ^l^^olrf. a o > 7 ] ^tfl^ a]^^ ^£l, <H *\}3_ 10m°H4 

*>7]^ *V4. 

<19> Aj- 7l t= ^ <^i^o} -f-A] Aj^efl^ 4iEL^ 7^*) °JsL £Al*V i^olcf. 

<20> ^-71 £ 1^- ^^^}7loll <&*], ^7] 2:#tfl<* Al^ago. -j_ ^A] Ji-^V ^ 

^ ^-a]^- ^(target) IS. $X°_v\ , 44>| ^ vllH^3.(home network) ^ 

^ 3M^(radar) ^-°ll ^^-S. ^1^=14. #7l 3^rfl<*j #^1 a^ea^ ^ j=l 

^ *^14 71^. cHHiM 4^(Piconet)^- ^-§-13:4. 
<2i> # 7 ] £ l^g- ^ 4i^(100)£r 4^ 2:^71 (PNC: Pico Net 

Coordinator) (100)4, 4^4 71711-, ^ ^1 171 7} (120)2]-, A)27] 7} (130)4, *fl37l 7l (140)4, 

*ll47l7l(150)S ^^4. ^-71 3)3.*% a^7Kll0)Tr #7] *\)l7] 7} (120)4, 27) 7)( 130) 4 , 

^137171(140)4, ^l47l7l(150)S ^^(beacon)^: ^7] A}17] 7} (120)4, *fl27l7l 

(130)4, ^137171(140)4, ^1147171(150)21 *fl<Htr4. <^7H, % 7 ) ^ M 

^ 2:^71(110)011^ ^^Hf- -a^^l TlH ^-7) ^)o}3.^ ^A]*V ^171 71(120)4, 

^1271 71(130) 4, ^11371 71(140)4, ^147171(150)^ <$7) ylol^-ofl ^V-g-sMl H -§-*f-gr 2i^}7]} 
€4. 3^, #7] 4-2^ 3:^71(110)^ ^Il7l7](120)4, *fl27l 7l ( 130) 4 , *fl37l 7l ( 140) 

4, ^47l7l(150)^ t-lHE-Kdata)-!- ^ ^ , J£*V ^7} *\}17] 7} (120)4, *fl27l7l 

(130)4, ^1371 71(140) 4, *)l47l7l(150) z^^olls tflolEj-g. ^ 0*4. ZL^JL, ^-71 
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1020030012780 #^ <Qx}: 2004/2/24 

^117171(120)54, A]27] 71(130)^-, ^137171(140)2]-, ^I47l7l(150)^ ^ ^-i- ^*3*Hr 
7>^t!- H.-E- 71711-^: i^Hl-ifl^, ^ ofls, ^^al^4 ; jsLcg (MODEM) ^, VTR, 7>-g-^> -f^ 

7l7l#^ M-El-^rq.. ol^Tfl ^ ^Alo] 7 >^-§V 7171^^1^ ^7} 5. 5.*]% g 

£ S]S^(100)-g- <§>^ ^ 9XSL^, s&7] 31^^(100)^1 ^tiV^<a ^ ^"71 313^ 

^^71(110)71- ^*8*Rr ?A°M. 

SB*>, ^"71 ^^-cfl^ -f-A] ^l^Efl-^ -5" 7-) s) ^?HM wjin^ ^-o. ^o.^ ta]^^ ^-g- 

^-cfl^ -^a] Aj^eflo^ -g- ^ ( capacity )£: til ^(bandwidth)*!- ^JLnfl *hg-Hl (SNR: Signal to 
Noise Ratio)s}- ti]3l?Vtf. <# 7 ] -§-^1 Aj^ai^ a]Jto] ^-a> jlaJ ^ S.d\)o] 

(domain) ^<HH ^71 7> nfl-f g-^ ^^( pu lse)l- ^ti*>7fl A o v 7 j ^ Ajjr^ £ 

5Hr ^KH^ -g-^M ^^^-O.S^, ^7l» nfl-o. ^ 7 >^^7fl 

S. ^^l^i£ ^IH^ (fading) ^^oHl #fb*\, ^iH} ^^Hr^ ^ ofli^l 

tt^, -<Rd Al^Efl^- ^A1 7 )S} ^Al7l^-oH ^^>7ll ^^lsfl^nl 

^*}^ 7>^S>q-. Aj- 7 j ^tflc*) -g-Aj A]^Efl ^Al ^ f-Al Al^Eflo] 7 l nfl^-ofl ^A] 

71^- ^A]7l^-o^ -^71 7> ^^>7ll <U*lSflo]:a]- *Vcf . <^ti]-^ 0. S( Aj- 7 ] ^Al 7 )<2}. ^A] 7 1^o) 

711- ^^Ul7l7l ^*)H^r 1-sl ^^(physical layer) ^£^^^^1 =e| ^ ^(preamble) 

49-7 



1020030012780 #^ ^7.}: 2004/2/24 

22Mb/s^ 33Mb/s^ ^-f^K 44Mb/s^ ^ 55Mb/s^ ^-f°fl ^-g-^^ ^fllHefl^ 

^Sz^, ^r-£7} UMb/s ^ ^-g-s]^ ^2^^^ ^P-S^ 27>^1 7>^lcf . ^ 

^ °}7}a-} a 0 v 71 ^ ^^7]. 22Mb/s^ 33Mb/s<a ^-f^, 44Mb/s^ ^-f ^ 55Mb/s<^ 

^-f^l 3-£-£)tt ^l^efl 0 J ^21 £ 21- #2:*H -M^*>7l^L 

^7l £ 2^ ^£7> 22Mb/s^ ^-f ^, 33Mb/s^ ^4-^-, 44Mb/s o a ^-f ^ 55Mb/s 

#71 £ 21- #^)-<£ , ^7} #71 ^£7} 22Mb/s^ 33Mb/s^ ^-f^r, 

44Mb/s^ ^4- ^ 55Mb/s^ 3,%^ a}^o} He) 

^#(200)31-, #e](PHY: physical, °1*} "PHY"£}- ^*}7}S. ^) Sflc] (header) (210) nfljifl 

*1H(MAC: Media Access Control, °)^\ "MAC"°l5r ^*>7lS &t\.) «flol (220)^-, ^ 
a> a}^(hCS: Header Check Sequence, <^1^> "HCS"er %^7]3. trtf )(230)^-, oflo]El + 
°J *1€^(FSC: Frame Check Sequence, °1^> "FCS"Hf ^f^7]S. $!:CjO(240)£r, iEii a] 

B*(SB:_ Stuff Bits, °1*> "SB"5> %l*}7lS (250)^ , Efl^ #1M-(TS: Tail Symbols, °) 

*> "TS"er %1§>71S th=r)(260).£. ^^cf. #7} =5] ^^(200)^ zJo] 160^ 
QPSK(Quadrqture Phase Shift Keying) ^^M, 4~r4!7l# -§-71 g «h£sKcarr ier)£l 

-SL^(offset) ^ ^ ^IJ:^ ^^-(equalization)!- ^sfl >M"8-^. #7] PHY tftf 

(210)^ 2 91 (octet) z=M-i- 7>t>1^ i i^^t^ 2£ (scrambling code)2r MAC ^efl°J^ ^ 

^ #£2h CflolE-1 ^o} ^-tr ^E}xfl7l ^«|) A>-g-^uf. a| 7} *] , l^^r 8«lS ZJ 

^altr^f. #7l MAC «flti(220)^- 10 ^ zjo]^. 7}^^, nefloj ^ aij 1 <2]. ) 
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1020030012780 W^ 2004/2/24 

^KPNID: PicoNet IDentifier, °]*r "PNID"^ ^Z}7]£. ^tf)^, o|)iE] vflo]^ ^^jxV 
(DestlD: Destination IDentifier, °}^} "DestID"s)- $*fy7]S. tr 1 }) 5 ]-, ^ ^KSrcID: 

Source IDentifier, °l* r "SrcID"5}- $f>}7]S. tr4)^, ^ XI <H (Fragmentation control, °1 
*r "Fragmentation control"^ %^7]3. 3h30 ^JiL^r, ^(Stream index) ^jlt 

q-Efifl7l iflSfl ^71 HCS(230)^r 2 ^ PHY 31^(210)^ MAC 

*flc|(22(»£| ^#(error detection)-!- ^*fl ^>-§-^^f. <#7) x%o]tf + FCS(240)o}H, d]o] 

B]*r 0~2048 ^ ^OH- 7>^H, ^Sj-B^ ^iL<2f Oj-Jr ^ji ^^o. o^ fl Af-g-^cf. 

^ V7 1 C -11°1 E ^ ^ ^°]7> 0-2048 ^-91 # <>|^ ^M-g. ^o^ooj > aJ-E}-^ -f>- 

^30] 37] ^ ^ «g oj-^ ^ 7^^) ^vrf. JEtr, #7] c)1o)e-1 + FCS(240HH, 

FCS^r 4 ^Ol* 7>*H, A o V 7 ] *}^5)if- CllolE^ ^# ^#*>7l ^*ti A>-g-^uf. 

SB(250)^ ^7] z\}o)b] + FCS(240)^ EL7}7} ^^>^^ ^-g-s]^ 4]^- 37 |S] ^ 

^Wfl7> nfl ; ^1-71 + FCS(240)^ 3711- <#7) ^d\) EL7]2\ 7$ 

^^*>7] ^§11 ^5]^ alS^(dummy bitsH^. #7l t-lHEi + 

FCS(240)^ 3 7l7> 4t5L°]} ^^S]^ ^ EL7}9] ^tifl7> S\ ^ #7l SB(250) 

^ €-2-7]- ^Jl*}, ^ a o v 7 ) ^cfl«^ -f-A] A]A|o]|^ ^ 4-^7} UMb/s 0 ^ # 

s] 31 # HEfl^oll ^71 SB(250)^ ^"^£1^ &^r4. ^7] £ 3^^ #*fl*| ^ ol:EL 

S. ^7]a-]^ zz. ^rg^. ^ef*>7lS tr^-. #71 TS(260)^ S^&l^(trel lis)^ a^l # 

#7l £ 2^a^ #£7> 22Mb/s<^ 33Mb/s^ Tj^sf, 44Mb/s^ ^ % 

55Mb/ S ^ ^^-0\) ^^-tfl^ -g-A} AjAEflO] o-e] h s1 )cj ^ # ^^5}^^, ^r 
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^0030012780 2004/2/24 

31 # Hefl°J €^*>7lS 

^"71 £ 3^ ^ ^517} llMb/s^ ^-fofl ^-g-S]^- a^eAo} ^ 

5eH 0 J 7fl^^ 51 A]*!- 

#7] £ 3# % v ^>^, ^ ^517> UMb/s^ ^-g-Sl^ S^-cfl^ ^li 

eflo^ Tllf^ Hefl°J^r =^«g-&(300)3|- f PHY + MAC sfliH + HCS(310)^, PHY + 

MAC SfltH + HCS(320)^, tlM^ + FCSC330) ^ TS(340)5. ^-^^cf. a^ £ 2 *IH *|tg$b, # 
* #517} 22Mb/s°^ 33Mb/s^ 44Mb/s°^ ^-f ^ 55Mb/s^ ^-g-sq^r ^ 

^"tfl^ 7)1 # ^2:^ Aj-7] £ 3o fl 5LAl*V llMb/s<H 3 

^ofl ^-g-S]^ ^#cfl<* Al^Uflo^ Tfl HEfl^J -B-A>^ 7>^1^1^, Aj- 

7l ^517> UMb/s^ ^-S-Sl^ ^tfl^ Al^Eflo) 711 # Hefl^ «)lDl 

^ Hl^-o- ^^Al^7l ^*1H phy n^Q, MAC «Hcii4. HCS7} C] aV^S] 

tt °1^7fl ^ PHY «Hc] + MAC + HCS(320)^ #7l tl\o}&\ + FCS(330) ^ 

TS(340)2f tM) *«J$t ^(block)A^ >£^5}£}-. nelJl, #7] E 2 oflAi 

»}4\r ?H ^517> UMb/s^ ^-f ^"71 cflolEi + FCS(330)3l 37] 7> ^ 

llMb/s*^ ^-§-^1^ ^1" 371^1 ^^7} S\7) nfl^-^l S B# ^17} , 

^"71 ^ ^£71- HMb/s o a 7ll# Hell ^ ofl ^71 SB^r ^"^51^1 S^f. 

^f-S-^-^- 51 41- ^1* #517]- 22Mb/s^ ^2}-, 33Mb/s^ ^-f^h 44Mb/s^ ^ 

4- ^ 55Mb/s°^ ^-f<=Hl ^-g-^1^ s^-til^ Al^eflo] ^.ej nefloj ^a] ^ # 

s>7l^ tbcf. c^Ia^ ^x^o^ ^o^Aj- Aj-71 ^£71- 22Mb/s^ 33Mb/s^ 
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1020030012780 ^^ <£x\: 2004/2/24 

44Mb/s^ 7j °- ^ 55Mb/ s 0 ^ 3-f°fl aj-Mfe i£#tfl<*j f-^l Al^eq ^ = efl<y ^ 

<so> ^-71 J£ 4^r £ 2^ 711 # = efl<9-g- *4!*Hr #s] n% Z-A<& ^ xfl^- ^ 

<3i> ^-71 £. 4S %^*>^ , c-llolEi(400)7> ^, ^-71 cflolBl(400)fe PHY 

*fl3 ^^7l(405)S+, MAC sflcl ^^71(410)^, ^He-} + FCS ^71(415)3. ^^tf. #7l 
PHY §111=1 ^7](405)fe A <>lB|(400)«fl #-§-«Ml PHY Sflcl, ^ SJEL 

fif, MAC ^ ^£ ^ t-floiEi ^ol ^ofl tfl^ ^^.5 5Lf-SRr PHY *H3« ^ 

4^^-71 (MUX) (420) 52 71(445)5. #^uf. # 7 1 MAC sflcl ^7l(410)fe #7l °g^£l 

cflolE)(400)ofl #-§-s»H MAC Sflcl, ^ £Bll 0 d ^sq-, PNIDSf, DestlDSf, SrcID^-, 

Fragmentation control 31 JL ^ ^jJSLS S^Srfe MAC ^l^l- ^ <#7] A 

#2}-7l(420) ^ ^Sf7l(435)5. #7l r-llolEl + FCS ^^7](415)^ #7l <g^5|fe 

t^H^U 400)ofl -S-§- *>7ll cflolE) + FCS» #7] tff^7l (435)5. <*|7H, 

cflolB] + FCS ^71(415)^ cll^Bisf, ^-71 t-lMEH ^-§-*>7ll 32*lH ^ a)^^ 

3*KCRC: Cyclic Redundancy Check, °l* r "CRC"&r ^^}7]S. ^t^oi FCS =. ^<y^ 

<32> ^-7] cf#2l-7l(420)^ PHY ^|bl ^^7l(405)S|- ^"71 MAC 71(410) °fl *\ # 

^tr A o v 7l £ 2°1H €^tb #sl 711 # ^efl°J ^°\] tfttHl cf^Srt!- * HCS ^ 

71(430)5. M^-t)-. HCS >tg^7l(430)fe- ^"71 cf#Sr7l(420)^Ai #^^V ^IJL, ^ PHY 31 

e}^, MAC SflcH ^-§-*>7fl HCS* -Mtr ^ tf^SM (435)5 #^tr4. #7l c^S^l 

(435)^ ^7l MAC aflci ^71(410)5+ 31 + FCS 7) (415HH IE 2 
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20030012780 #^ <&x\: 2004/2/24 

°1H #4 31 # ^P-S^l #-g-^7fl 4^si|-?t ^ iH^l-4(scrambler)(440)5 # 

^4. ^"71 ^3^1-^(440)^ -^-71 4^71 (435 HH SJ^*}^ 4 4 

<H 5U^r ^S^-M S = # 7\*}JL i3^t^*> -f #7] 4^S|-7l (445)5 #^4- ^71 4 
^^•71(445)^- ^71 PHY 314 ^^7l(405)oflA-] ^7] ^3.%^ (440HH #^ 

*V ^JlI- ^"71 S. #4 7^1# ^Efl<?] ^ofl ^S>7fl 4^3^ JJL 4^71 

(455)5- -fr^W. 

<33> H5l«Sl- ^4(425)^7 121-St* 4f^7l (455)5. HL*V 

SB ^4 ( 450)^ #4 c-flojEi + FCS4 H47> ^JE^l ^-§-4^r ^ H44 ^^7} o\ 

44 nfl^-ofl ^71 ^JE<i 43^ 371^1 ^^tiflS SB« ^4<^ A cM 

cf#S|-7l (455)5 #^4. #4 4^3-4 (455)fe #7l = Ej<gl: ^ 7] (425HH 
4, A o v 4 4^7] (445)^^1 SB ^7l(450HH ^JJL* °^44 #7l 

£ 2<H14 #4 7fl# = Sfl<3 ^2^1 ^-g-*>7fl 4^5}-*!- ^ 4^71(465)5. #^*>4. 

JEth TS ^4 (460)^ H^4^ ^7l #Efl» 44^4 *1 til] TS» ^ #4 4^71 

(465)5 #3^4. #4 4^2}-7l(465)^ #4 4^3-4 (455) °1H #^^r ^4 TS >$<%7] 
(460HM -ilJL* 4 v 7l £ 2<H14 ^^tb 1-4 Tflf- Hell^ ^^1 7fl 4^s}?t 

* °^14( antenna)* **fl <HI<HCair) ^5. ^#*>4. 
<34> -S-71 £ 4°flA^ ^ ^£7} 22Mb/s<H 3-f4, 33Mb/s^ ^-f4, 44Mb/s^ ^ 

55Mb/s^ ^^-°\) ^^-cfl^ -g-A] Alitflo} 7fl# ^ ^^S^ 

4, 4#^5. ^£7> 22Mb/s<y ^-f4, 33Mb/s°^ ^-$-4, 44Mb/s^ ^ ^ 55Mb/s^ ^ 

-^1 ^#^4 #^ 4^4 711 # ^5ll°J ^41 £ 51- ^^^> 

715 ti-4. 
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1020030012780 #^ «]7l-: 2004/2/24 

<35> ^7} 5. 5^ 5. 4^ #3 7fl# ^ ^-g-S}^ #£j 7)1 # Hefl°J ^ # 

<36> ^-71 £ 5» ^-S^, ^ °J:^M-# f-Sfl A]^7> ^S]^, ^ll^r ^ 

^Sl7l(DEMUX) (500)5 "33^4. #7l <^^s}-7l(500)^ #7l ^ #7] £ 24H -M 

7^1 # H3l°J ^3^1 -*-§-*>7fl ^tB^H ^4^5*71(505) ^ H^^l- ^^>7l 
(510)5. #^4. ^7H. A o v 7l ^^51-71(500)^ #7} ^ #7l JE 2<HH 

§^ 7fl# ^&°fl #-g-S>7fl ^t^SHH, 2, L^*j ^£L#, ^ phy 

4, MAC 3lc14, HCS4, cfloiB) + FCS4, SB ^ TS5 ^4^3HM Hel<Sl-£r Hel<*}^- 

^^}7l(510)5 #^*|-jL, 4^*1 ^^#^t ^4^31-71(505)5 #^*lcf. o^H, ^^oj jgo} 
# A oM H^l^oflAi ^-71 Hel^l-fr M-^^l ^E.#^<*IH SB 31 TS<>11 

#71 HBl^l- ^A>7l(510)^r ^^31-71(500)^1^ #^ Hel<Sl-# < g^*>al I ^ 

^^ofl^o. 7>X]J1 ^71^ ^71^ S^^ul, Htt *JI^ (channel estimation)-!: ^ 
<8#4. 

<37> ^-71 ^21-71(505)^ ^-71 ^Cf^Sl-71 (500 HI *\ #^*b <9 ^ *M ^1 

£ 2^1 >H #Sl Tjl # Hefl^J ^2:^1 ^-g-*>7ll ^Cf^^H ^^H^l-Bl 

(de-scrambler)(515) ^ PHY (525)S #^4. o^H, # 7 1 34^3-7l(505)fe 

Aj-71 H ^ofl«.ol ^jTi^ uft^xl sjJEL-i-^ PHY 314* Aj- 7 l phy tiflc-l ^-^71(525)5 #^*>JI, 
M-^^l 4*1 ^^#^(515)5 #^*Rr 3J°14. ^-71 PHY *flc1 7l (525)tt # 

71 ^4^7l(505)<M #^tF PHY Bflcl-i- i3^t^ i3J=sq- MAC E^l^S] ^ ^ 

£4, cflolBl ^J<>1 ^^Hl * cflolE^ 4^71(540)5. #^t!-T=k ^ v 7l 
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^1-3(515)^ #7} ^tH^7l(505HH #^*V Ai^l- #sl 7fl# ^7HH aj-g. 

^^5j-7l(520)^ ^-71 ^iH^l-sl (515)^1^ #^tr ^llf #7] 
£ 2<*1M §3 711 # ^Sofl -#-§-*} 7l) ^t^s^M MACSflcl^ MAC *llt:-1 &q7] 

(530)5., HCS^ sflcl ofl&| ^#71(535)3., ^}o)b\ + FCS^ <#7] ^)o]b\ 4^71(540)5 #^^r 

#7l MAC ^ ^71(530)^- ^71 ^f^l^OHH MAC *I)d1* ^^^H, 

Hefl^ PNID^-, DestlD^-, SrcID^, Fragmentation control ^ ±ea o]^ 

i ^^t ^Ht^ A oM t\}o)B] ^7l(540)S #^«rcf. 4 v 7l 31^ oflei ^#71(535)^ #7l 
^cf^5)-7l(520)ollAi ^3$. HCS# ^SH, ^-71 PHY MAC *fl^ ofle^ ocjjf^ 3 

^ zl ^jzJ-* A o v 7] PHY ^71(525) * MAC «flc] £-^71(530)5. #3^-. a q v 

7l oflal ^#71(535)^ PHY ^)^9\- MAC tsflc-Hl ofl&)7 r ^-^hSt tfJL ^^§>ia ^ 

4> v A o v 7l #^ 7ll# ^ o. Str, #7} c^jolEi 4^71(540)^ # 

7l PHY Sflcl ^ 71(525 HI ^ ^isf, MAC sfl^ ^-^71(530)^^ #^*V ^jjL-f. o}^} 

^ ^7] ^^SM^OHH #^el r-flolE-11- 4^tr^r. ^7H, # 7 1 <*j v\^s\-7) (520)^ c-fl 
+ FCS-& #^^>5i^, <#7] C-flolE^ ^7l(540)fe <#7] FCS# 7f^JI ofle] «Va^ a^Jf-i- 
^*H, -S-71 A o V 7 ] cflol^7> ^7}- gicfjl #71 X$\o]&\6\] tfl $ JiJg Jg. 

3-8- ^SRr ^o]cf. ol^Tfl, #71 v)]o}&\ 4^71 (540) <M c^o] ^ (545)7} ^#7H 

^ ^ti- hhe-^v si^ ^m. 

^ 71(425) ^21 ^Sl-7].5. trcf. 
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<40> £ 6-^ £ 4^1 #^ ^efl<y #*]<HH He]ofl^. ^^ 7 ] -M*r7fl 

<41> ^-7] c ^^)-7Hl Aj-7] £ gofl £ Altl 7fl# EE^J ^A] i=- s£ 7 ] 

£ 44M #^ 7jl# ^efl<y #*1<4 ^<^^ #*1°H, 4^ #7"1 £ 4*1H 

^^^1- ^9^71(425) #4^-711 7flAl5T>Jl oicf^ :g6fl^ f°14. Et, #7l 

S^l-^Kg- ^ X\0_3_ ^Sfl^l 7fl# =efl<yofl^ ^1-71 ^ofl^g. 

M-o]^i A]3;t i ^ PHY MAC 31^, HCS^, + FCS^-, SB ^ TS^ "#&1 dHEi 

"efJl ^^e>7lS. #7l £ 6-8: ^*>^ f ^ CAZACCConstant Amplitude Zero Auto 

Correlation) ^1€^ tHS 71(600)^- ^.°] 16^1 CAZAC *1€^» IHI^ ^ ^>47l 
(repeater) (620) ^ -1 «£#7l (630)3. M$h=r. c^H, #7l ^j-tfl^ ^a] Al^o] zl & 

* #£7} 22Mb/s<a 33Mb/s°^ ^^Mh 44Mb/s^ ^ 55Mb/s<H ^-f^l 3-§-3fe # 
^ A% Hefl^H He^-M-fr zJ°l 160^1 7H7l tcfl^] ^-71 CAZAC ^1€^ 
^M§7l(600HH ^o] i 6 CAZAC a1^^ ^^c^o)^ ^j7 ( tcj-s)-^ # 7 j CAZAC *1 
^ ^-^71(600)^1^ ^ol 16^ CAZAC *l€^Tr <#7] «V^-7l (620)S #33^ ^°l^f. 
5E^, #7l = aflsqtb 7lEfA]J:(610)^ EH§^7l(650)S <a^i=h 

<42> a o v 7 ] ^7l(620)fe #7l CAZAC ^7l(600HH #^tr 16^ CAZAC *1€^ 

* 9^3 ^>4tr * cf^7l(640)S #^^cf. 3^, #?1 -1 ^#7l(630)£r #7l CAZAC 
^87](600HH ^o] i 6 o^ CAZAC Al^^ofl -i^. -g.*> jjt ^. 7l ^^71(640)3. #^ 

tr*}. #71 i=r#5|-7l(640)^ #71 «V^7l (620)ofl^ 144^ CAZAC a1€^$t, #7l 

-1 ^#7l(630HH #^t!r *1 16^ CAZAC *l€^-& tJ-^«H tHg^l (650) 

S. #^*lcf. ^7lA^ ; ^-71 4^S)-7l(640)ir #71 aV47l(620)^l^ #^^V ^o] 1440} C AZAC 
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Al^^ofl ^^o| i ^A>7l(630)olH #^tb -l^l ^H^l ^1 163 CAZAC 7> 

*l*}<^ He}<31- aj. 7 | _ x ^7](630)7V ^-71 CAZAC ^7l (600)<Hl^ 

2°] 162^ CAZAC Albion §^ o] o.^ -lo] ai^o] -g-^ CAZAC 

3. ±Le^:g_o] #I=L^-§- M-BHfl7l ^^^olrf. a o v 7 ] cf^s)-7l(650)^ #7l ^^7) (640H ^ 

#7] 71B]-A]SC610)1- ^-71 £ 2<HH #&) 741^ £511^ ^-g-^-Tfl 

cf^sf^ 3l# Hefl<?K660)°-^. 

<43> zle^ Q^A-} ^-71 £ 63 A (640HH #^*Rr HSl<Sl- £ 7# 

<44> #7l 5. 7-^ ^wV^^I ^ A]^Eflo) ^ a E fl<a^ HBl^l: 7fl 

CAZAC ^e]JL, #7l £ 63 AZAC ^]Jl ^^71(600)^1^ ^ 

°1 16^ CAZAC ^1^-1- PO^-Jl ^ nfl, ^-7] P0^ *}:^-7l (620HH 9«i «H-£t}. S. 7^1 

^ #7] P07> 9*] ^ po ^ P8S. ^€ ^^Cf. ZL^JL, #7} £ 6^ -1 ^171(630) 

°Ui ^"71 P0o)l -l-g- CAZAC *1€^-I- E e|-31 t!: 1 ^. #71 S. 6<*fM f>3- ^1 # 

71 E^r HBl^-S-ol ^^Hcf. ^, ^-71 P0 vfl^l P82]-, E7> ^^£]o] ^ 

3 Hel^l:# ^^^Jl, #7l P0 vfl*l P84, E7> 0.5. <g^^ 7Mji j^ 7 ] 

<46> cf-g-o.^ £ 8* %h2:*H CAZAC *M^3 ^^^Blr ^*}7l^. *lcf. 

<47> a o v 7 ] c o^av^o] zjo] i 6 o] CAZAC *1€^3 <^^^ B &^-jr £A]*1 Efl ol^-olcf. 
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<48> ^-71 £ 8* ^ CAZAC *l€^r <i&l ^(element 3.7)7} ^ 

7}*)^, 7\7] ^(zero autocorrelation) 7>^1 Al€^« MM^EM 

^J£7}- 0# 7}^lb ^^g- M^M. ^-7) CAZAC *l€^Tf #^5. ^<>1 -f^ul, ^ ^ 
cHl « 7f^l^ ^-^-8: 7MZL oioq. i t£ S aj-^lofl rcf^ A^i 37 l7> 

3^ ^H^L H oflS., BPSKCBinary Phase Shift Keying) ^2 3 

-f ZL y^o]7\ 2 2 (=4), QPSK ^ A>-g-§ 7J o- zl 230)7} 2 4 (=16) , 8PSK ^2 « 0 v ^^r 

-g-^ ^-f n ^o]7l- 28(-256)S. ^2: ^ofl icj-ej- a]^ 37)7} *Htt€M. 

oflfe ^o] 162] CAZAC Al^Li* ^>-§-*r-E^- afl^V^M oicj-. ne^u)-, H <H^S 

QPSK «o V ^# 7fl 3^, ^-7] 2^tfl°=| ^.a] Al^Eflo] ^A] 7 ] ^ ^Al 7 ] o) is}jE.<H}o] ^ 

0} \±o}*}3L, ^} ^7) ^ ^711- *J-;=4||<H 3-2-3. 7^ ZL 4^£7> ^7ftrM^ 

^efl^-i, ^"71 a^tfl^ Al^oflA-m #7] QPSK ^ ^^1 

BPSK *r*S}*r « o Vo>^ ol^ o]^^ l£ S tij-Al 0_ S Aj- 7l B p SK Hj-Al -g- A>-g-^- 

^-f ^71 ^7l^ *>J=$H<H ^£ -g-ol^Tfl CAZAC *]€^ *1 

^olofl ^i^-ol ^^M-. ^, -#7)0^ ^T^tr w}^ Qo] ^ S u o v ^ BPSK y o v ^* A>-g-^- 
^4- ^"71 CAZAC ^o]^ 4S. ^lltr^M. ^7l CAZAC ^1€^ ^-^^ ^£ 

-f^r^, ^ -f^^n} w o v^i BPSK «o v ^^- ^-g-f- ^-f ^ 
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<50> o^H, z}o] 7 } 491 CAZAC ^^^1-5. 3-§-3&* ^7l# n^}±r %°] V* 

<5i> ^o-| 7 > 4*1 CAZAC "H^f^ ^<>1 160^ ^^^-g- ^4-, #7l ^ 

^-SRr 7 A ^1 ^]B.S., ^7) ^oi 40] CAZAC He^l-^ A}-g- 



3 ^7H A]-g-*>^ A^^ ^ ^ wj.^^. afl^-ofl 0|4. 

A >-§-*}^ ^71 as-g. ^op^o] ^tsKt ^ll£5]«Sf ^^7^, #7] «1^7) 
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^4l*Hr ^7l» S^-§- *Vcf. 

A] Al^Eflo] s^oA-M. ^a) ^jofl a]^7l^ ^ ^-§: 7^1^ til ^7l^j A] ^» 

^71^ Al^i^. AV-g-^H ^g-§- H^oM^ol ^ 2 ae)6fl^ ^ 2 

A^^ ff^og^ ^Aj^ ^7l« 

A] Al^eflo^ a^ofl^. ^Al wj-^ofl, ^o^, ti)^7l^ ^ 7 >^1^ «1^7l3 A]^^ 

-§-*H ^fl^ ^-8- H ^l-^l *fl2 = 3<gl--§- A|Aj^ a o v 7 i *i} 1 = 5^^.4 a o v 7 ] ^ 2 

<58> ^7lt> ^-^1-* ^*V7l Afl2^AHlofl 4f ^A] W o V^^ ; ^^-cfl^ ^- 

A] Al^Eflcq He]oP| ^A] yj-^o]] ojo^, *1^7l3 ^ S.A^ 7>^fe «1^7}^ A^a^ 
A >-§-^°i *7l a^-g- ^^ofl«.o] ^1^51 ofl^ ^Aj^ J^jj]-, ^71^ Aj-^- SLAj o. 7> ^^ 
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^^*>J1, ^7) ^7] ^ ^u^Hl afs. ^^.5 ^5&5L 

= #3*Rr « ^7lSf, #7} ^7} ^yLQ ^7} ^ ^iM: 7\X}5L ^7} t-fl o] 

^71 Sj^-fc ^"71 ^7] SS. ^ ^ofl 434, ^7] 

4^Kr 43 # *>4. 
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<62> £ avrg o. ^cfl <* (UWB : Ultra Wide Band) a^eao] as] (preamble)* ^7l 

^^-§-4, *ti\l (channel est i mat ion) -g-AS. #7l -^7l i^-g-_o_3. A>-g-£|fe a 

y o V ^* ^l^frCf. °l*r, 41 <#7l 3JS-.g-0.5L A>-g-£)^ S^cfl^. ^ll^alofl 

1-"°12t ^^1-7)5. sM, aJ- 7 ] ^ ^_g.o_ s Aj-g-s)^ ^ejofl^o. -^He^l-"^^ ^71 
S trcf. ^ ^11^^^^ yl^7l^( aP reiodic) Al*U=i# Aj-g-^H aJ^^jt, 

^l2a^on«. <^A] Ul^7l^ Al^^l- A}-g-sfoj ^l^Ala]!^, ^]l£e]ofl|A *]^7}^ 

(apreiodic) a]^^ Af-g-^c^ ^}2B.^^^€r ^7] ^ (preiodic) Al^i* a}-§-§]-<*] 

^7l^ cff^SKARM: Apreiodic Recursive Multiplex, "ARM"°ls(- ^^\-7}S. tr^f) *1 

^^1- A>-g-^ Tgo-M. 7}^z>}v], Aj-71 ^ 7 ]^ Al^^s.^ CAZAC( Const ant Amplitude Zero 
Auto Correlation) A]-g-^-i- 7}^^ ^^}7)S. , ^7] v}^7]^ 

iSA^ Aj-7] ARM A]^i O^o] ti ] ^71 3 S-Aj* 7>X]^ Aj^^Bl-S A]--g- 7^^ , £f 

A o V 7l ^7l^ A] ^^5. A] Aj- 7 j CAZAC a]^^ O^o] ^ 7 ]A1 ^-A^ 7 |-*j ^ A^^-fr A]--g- 

7>^£- o)-^, ^. ^v^o] ^i^Al^l^ ^jlH^^l- ^ ^125.51^1- ARM 

Al^^l- A>^H A|Aj^]. ZL> aVtgO] ^2^Al^l^ ^I^^OB^-O. ^ A]^^l- Af-g^Oc] ^ 

A^i, CAZAC Al^^-1- A]-g.^>^ AjAj^t).. 

<63> ^ 9^r ^ t^B] ^Al^ofl ixj-^ 3^rfl^ -g-A] Al^Eflo] -e] ^ n efl cy 7 ^ 

<64> Aj-7] £ g # J£T$is}7}d]) <g*\, Aj-7] 7]1# H3l<y£- #efl 7l# ^-^-^A^ Aj t£ ti> 

2f ^1 ^7] #el Tfl^ Hel<Sl-^, #£](PHY: physical, °l* r "PHY"^- ^^>7lS- «V 
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4) sflcU header) 2}-, nfl*fl ^ ^1<H (MAC: Media Access Control, <>1*r "MAC"°le]- ^S>7l5. tr 
t}) ^11 t>i s}- , «Hd Al^>h(HCS: Header Check Sequence, ^>l^r "HCS"^ ^*}7}S. tr4)^f, 

3Me] + nefloj ^a> A]^^(FSC: Frame Check Sequence, °1^> "FCS"e} ^*>7lS. tb^-)^f, ^ 
E^w HlH#(SB: Stuff Bits, o]*> » S B"Ef %l^r>7lS. tr4)*r, 31^ ^^#(TS: Tail Symbols, 
°]a>} "TS-el- ^*}7)£. ^)s. ^^4. ^"71 <4 ^ #el 7fl# = efl<g 4=-$L7} 
22Mb/s^ 33Mb/s^ ^-f^h 44Mb/s^ ^-f ^ 55Mb/s°^ ^-M *J-g-£)fe 3J°M, 

^£7> llMb/sl! ^-Mfe- #7] ^ ^5L7} 22Mb/s^ 33Mb/s°a 44Mb/s<y ^ 

4- ^ 55Mb/s°^ ^4-2Rr tfiMl H el ^1-4, PHY + MAC + HCS^f, PHY tftv] + MAC 

*flel +■ HCS4, n\)o)B\ + FCS ^ TSS ^^cf. o}t}, -g. ^-g. oioi ^-71 #e) Tfl 

< 65 > ^71 £ 91- ^-2:^, ^ ^-71 #2] Hefl^ ^ <S#(preamble)(910)2K *e| 

cflolBl(920)S ^^gt}. 5E*h H^^-i-(910)^r ^llHe]^l-(930)4, *)]2He) «^#(940) 

*f|2=3<g-i-(940)£ ^ ^# Af^-^cf. c^H, €■ ^ll^Alofldl)^^. Aj. 7 ] 

= 3<81-(930) ^ ^2 = e]^lr(940) S.^* 7>7l ^(autocorrelation) n}^ 7 ] 
^ *}-g-«H Xl2^Alofl6j|A^ ^7] ^lH5l^l-(930)^r ^7] Aj- 

& -*Hrtr ti] ^71^ Al^^l- A}-§-*}cr| ^s}^, *fl2H. El«g K940)£ ^ ^ ^ 

°1 -r-^rtr ^7)^ A>-g-§>^ ^l^tr^f. -SM ^efl 7l# ^^«r w>^f &°] € 

7fl ^cfl^ Al^efl^ lajoflf^ CAZAC aI^^s. Aj-g-^ji, ^ til-Ai 

QPSKCQuadrqture Phase Shift Keying) « 0 V ^^ ^>-g-^>£^- ^l^>s)<H &t=}. Aj- 7 ] ^^-cfl«^ ^-a] 
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Aj^Efloll^ t^^aj-^l O,^. QPSK ^>-§-^ ^-f 4^71 ^ ^7l^ *f£L^H "T 2 "^ °1 N+°l 

*}JL, ^) ^7] g ^#7l# sjvE-SIM 3-2-3. ^^Wji ^ 4^£7> ^7>er>7l nfl 

£-°11 #71 QPSK *}-§-*}*r 3£r BPSK A>-g-*Rr aL3j*>jI &tK ZL 

5=1 M", #?1 BPSK «<H^ 7j-f ^-71 CAZAC Ji-^Aj- ^o] 4 o) Al^jg. A]^i 7j 

°17> ^r^^ZL, #71 ^ol 4^ CAZAC Al€^* A}-g-<5}^ ^ #71 ^5fl 7l# Jf^ 

^^tb w>4 ^o] ^71 sj^-# Vt^l^Tfl *iq-^ 7>^lrf. n^-eH, ^<*IMfe 

#71 Hsl^l-(910)# #71 sj^-* *l|l = B|<3-&( 930)321-, ^ ^tb ^12HS1<§# 

(940)S #71 ^lHHl^l-(930)^ til^7l^ Al^^o] ARM ^-g-^H 

31, #7l *||2=Bl<8#(940)£: ARM >M"8-*H ^^^>7lM- *1€^<?1 #7l 
CAZAC Al^Af Aj-^sfaj 4g#$M=K 

<66> ZLSl^ o^7l^ #71 ^7H # €^ 7>7l #^ Jf-# £ 10-g- %h£*H -g^S^lS. t!" 

<67> #7l £ 10-8: ^7l^ A]^^ ^>7l #^£ 7fl O.S. £^1 *V S^olcj-. 

<68> #7l £ 101- ^S>7H1 ^1, ^l&aj ^a] Al^o] ^.7} 7} S^??^ a^if^r ^A] 

Aj^^l -7471 ## Al-g-SH jg-c}^- ^ 01 cf. a]^^ o)i£ ^- 7 > 

71 O] Aj-^C jflXJ. Hj-Alol ^Cf. ^ ^*1| «<H=l£r ^7H #^£ 7]l#Olj 1; - ^fl «J-Al£. H]^ 

7l^ #^51 7^1 A> « 0 VAlolcl-. ol^^) Aj-71 J= 7^1 #^;£ Tfl # "cHlf 1 <H ^ ^ ^ #-§"*H 
7>7l #^r£l- 711 #1}- 7]^ 71-71 #^5L1- ^-*}JL7} 15[±: ^±9] S.^ 6f| ^^^Cf. Aj-7) 

i 10-gr #71 ^7^ #^SL 711 # 1HH1 #-§-^1-711 7>7l #^£» ##^- £. A) ^ 
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<69> #7l £ 10-t- #3^3, ^ #^2E ^a] 4]jL°fl tfl^ ^^£f ^^*>7l 

1- 31^ nfl Aj^Oj- ^^-g- pl^^ ^.g. ^-Efuflcf. #71 -S-J- ##£ ^>7l # 

§>7l ^ai 14 ^-rf. 

<70> n 

<71> # 7] -frpo icfl^, x (t)^ ^# #JLl" M-H}^, R ~«^r #71 ^AjAjJr x(t)S] x}?) 

M-^^Cf. ^"71 lofl^i, #71 ^7l #:& ^ Rxx(x)^ t Aj^sf 

^ #3 ^^-§1 €- Al^> Toll Sg.^ ^Olcf. ol^Tll, #71 ^71^ Al 

*}-§-*Rr ^ 7>7l #:£ s.^ol o.^^ Ji.^ Til S] ^ ^M^. 

<72> Aj.7) 5: 10^1^^ ##J£ 31 # Hj-^ofl #^-^1-711 ^>7l ^ f :gf^Hr aJ-Al^- 

tf^-JLS 51 ll-fr f25}ol #7l «1^7l^ A^A,^ ^7] ## ^-fr 

<73> Aj-7] S ll£r al^7l^ Aj^i^ 7^7} #^- £ 3^0. 7 fl^^0.5. 51 Al ^ S^olcf. 

<74> #71 £ 11* %2iK}t£, ^ #^5: ^L#o_ Aj^cHl tfl$ ^*>7l 

^1 M-Hl-Nflr}. #71 #^51 -°-JL #^51 ^# a] j^^o] 7^7] #^£ 

* TflAV^- nfl AJ^^O.5. CgtgrO- D|^l^ U^Vfic].. <^ 7^ , # 7 1 ^-Jl #^51 

#71 51 10*]}*] Ajrg^V ^7l^j #:&£. 711 # «<H^ ^-JL ##51 ^^Hf , H 

^■71 Wl^7H *1^7> ^#51^1 &7l ^o]4, ^, #71 ^1^7^ #^:£ 7ll# «J- 

^HH^ ^# ^s}-^ Jisi^ji, oj^g ^)<£o] ^^-g- nfl # 7 1 ^l^sj 

^\^^ ^D-o) #71 -H-JL #^"£ ^o)lA-l ^l^£l7l nfl^-ojl o.^ #^. £ ^-^J-ol ^oj^cf. 
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^7} ^ US.?} ^ it#£r 3.^ "0-SLsL -g^^Hr 9] v) ^ ^o]cf. 

<$7] -fj-jL ^^HH ^-7] ti]^7l^ A^JE 7)1*1; 7>7l ^*}^ ^7] 

^<s}-Ai ^t]-. 

<75> U=j 

<76> 2^1^ , X (t)^r ^ <*1Jl» M-Ef^, R -«^ A o V 7l ^AjAlJ: X (t)^ 7>7l 

M^t}. ^7) 2 °\}^ , ^-71 7}7l ^ R^Cx)^ t t+T oflA-l 

3 ^ ^ His] >i^4g, e T<^1 ^ Jg^tb &°H=K #71 wl^7l^ 

^ ^-f^flfe 7>7] ^£ ^O] ^JL ^71 7]- ^*l*Rr ^-f-ofl 7>7l |M ^ Al^i 7 > -f 

<77> #7l°IM ^^t!- «}2} §ol ^71^ ^JSL 7jl*> tl]^7l3 #^5L 31^ ^ 7>o] 

7H> €• 7>7l ^lE-fr Tfl^ofl O-Jl #0] is}^ ^ o] cf . ^, 

^l#£l7l nflg-ofl Aj- 7 ] ^<£i& Aljrs-ol *}7l ^Rr^ 0^0. 

Dl^^nV, Aj-7] til^7l^] Al^^l- A}-g-ig- ^ Al^ 7 > ^1^4^ 7\^\7) ^ 

*1 ^^^f. ^ 4<?] CAZAC A]^^ HOl^- 7}*\31 ^7}^ 7>7l Wl^7l^ 7f 

71 *>7lSf ^-Cf. C^7lA-l ( ^A] AJJ:^ a1^ lAjtf ^olel-51 7>^^>7l 
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<78> 




-i 



-i 



-1 -1 




-l 



-1 



-1 



^°l^^r #3L, ^ +}^7} ^S\o] ^Ajs)-^ ^.o. ^tHn> <*| 

^°l^. ^3^-3. Hel^lr^r *fl# Tflf* HEf^ uJ4eH 4^13^ ^lS7> oj-qef *v 

ttjnv ^A]sq^ ^l^Sl-Jl ^Sfl^i, ^]7l^r Hariri- ^l^l ^ 3 

°l-g-*H ^^IHfe- #7l S^cfl^ofl ^7]^ ^lEl- 7^^ ^71^ Al^^^cj- 

tb^, #71 2^cfl3 ## Al^Eflo^ £f fl-z^ol IEEE 802.15.33^1^ ^o] i 6 o] CAZAC 

HSl^l-S. AV-g.s>£S. ^jt ^7loflAi ^rg^ H].^. ^-o] cf^o] 

<?1*JH ^^Mfe #7] 5.51^1-ofl 128«1H^ u]^7l^ ARM Al^-I- ^}-§-*>Tr 3* ^ 
*Vcf. ^Ml^>7fl ^^er]-^, ^o] 40} CAZAC a] -§- 7 l SS-ofl Aj-g-^l ^7} 

^] 4^1 CAZAC *4t^^ ^<>1# ^AM-, #71 CAZAC ^ao] 

^M*} *}7l ^*}# ^7l» S^^tf ^*1HKE -§-71 # ^-f til 

Mf>\cq ^7}^ 7} 7) #^£.7} ^7] Qo} ^ 7 ]7\ 3 ^3 5^*1 <^«-# ^r^>^ o] vfol 

*>4. ^T, #7l Zjo] 4^ CAZAC A]^-i- ti}4*>C^ 3°- -71^ 7\7] #^51» ^*}^ 
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^^m-ir ^1-71 «l*fl ^"71 *}o] 4 ^ CAZAC Aj^nV^ x)<£z\o] 

91tz *]^HH *}7) -$#5.7} ^7} CAZAC M-Hf^cf. # 

7) ^#tfl<* #^1 Ali^MM BPSK al-Al-g- ^.g.^ ;g o_ 4 o] CAZAC A] ^» 

*H^r 4^ ^fojs. 7M7l ] 4 ^ ^o]^ ofluix} ^(energy levelHH ^Tfl ^I^Rr 

\+ol^j7 ( rrj-e^i ^7l ^S^Ml ^ ^l^r ^£ 54 4^ 7}x] 7\] ^nf 

<8i> *\7]*\ ^7} ^lHe|^l:(930)<Hl A}~g-^- w]^7l^ a]^, ^ ARM ^ 

*>tt £ 12-& ^J-S^H ^^^V7lS tH}. 

< 82 > £ 12^ £ 93] ^11HS]<S1-(930)<H1 ^-§-^ ARM ^ 

<83> a o ). 7 i £ 12^ ^ zjo) 128^ ARM ^l€if ^^Kr ^ , 2^^ o| 7 j. 

W 2:^(00 01 S^r 10 SE^r 11)^ ^7}- ^ ^ ^^5]^ mflS. Aj- 7 ] 

^ ^15171- *Hlt}^5M (1200)3. ^^SlJL, ^Al^j J$ 7 ] o^^ aJJ^ BflE ^ 

(X0R) 7RV7U 1205)3. ^^^nf. HL^V, ^ofl A]jr ^71(1203)^ 01 10^ 

«HS*1-^ # 7 j ^3 7>^-7l(l205)S #§1^1}. ^-71 tiM^ 7>^r7l(1205)^ 

^-71 ^7l(i203HH ^jr^ aj- 7 ] aflsl-^ ^e)^>o^ Aj- 7 ] ^icf^ 

Sl-71 (1200)3. #^tbt}. 41-7I ^ll^S]-7l(l200)^ ^7] aiJl<4 ^-71 tifle}-^ ^a]^- 7RV 

7l(1205HH ^1^1- ^lTi^AS. 4ti]B^ ARM ^€^1- ^^*>JL, 

<#7) 4*1 S ARM ^l^^l- ^l2cf^S)-7l( 1210)^1- 7KV71 (1215)3. #^ *Jrtf 
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<84> oj^Tll, <#7] *\)l^sb7] (1200 HH A2*\^7] (1210)5. 4*1 H ARM ^^7} ^^14 

A]jr ^^ 7l(1213 )^ oiOl 1010^1 t^*}^ #7l tfflEH 7KV71 

(1215)5 f^^tf. a o > 7 ] U1)B ^^ 7>^7l(1215)^ <#7] ^^7} (1213HH 

4\S.s% ^7} ^ltq-^^K 1200 HH 4*1 H ARM ^3 ^e]^^^ *H24 

f^l (1210)5 t^tH}. A o V 7 | ^2Cf^5)-7l(1210)^ #7] ^ ^151^- ^J-7l BM^I feSl^" 7> 

^7l(l215HH ^13:3 0.3L oi^o]- cf^^o} s^m^l ARM *1€^» ^SKa, 

^71 8*lH ARM ^1€^1- ^3^#S|-7l(1220)i4 7K.V71 (1225)5 

<85> °1^7fl, >£ 7 ) ^ 2 ^s^7] (1210HH A$A^7] (1220)5 8*lH ARM ^€^7> ^^^^f 

^Hl, -tlJL #^71(1223)^ 01010101 EE^ 10101010^ ^3L^r A o v 7l aflEf^ 

7}<lV71(1225)5 #^^Vnf. 7RV71 (1225)^ ^7l ^ 1^7l(1223HH # 

^J:^ ^-71 ^12^31-71 (1210 HI *\ 8*lB ARM *1€^« fee)^-^ ^-7] 

^13^^71(1220)5 ^"71 ^I3i=f^7l(1220)^ #7l <im <#7] feHl 

^ 7>^V7l(1225)^^ #^*V ^m^^.5 c^sH^ ARM ^1^^ 

a o v 7 i ^^^j. i 6 h1e arm Al^^l- ^l4cf^2}-7l(1230)2f «M^1 7R> 71(1235)5 

<86> ol^Tll, -£71 ^I3cf#5l-7l(1220)^l^ ^H^Sl-71 (1230)5 16*1 H ARM *}^7} 

4 ^ A H1, ^IJl 1^71(1233)^ 0101010101010101 iE^b 1010101010101010^1 tHJ«H 
^7] aflEl-^ ^sl^- 7>^V7l (1235)5 t^^tf . ^V 7 ) ^&1^- 7l-Al 7 l(i235)^ 

1^71 (1233) <HH -tUL^ ^"71 *H3^s}-7l (1220)^ #^*V 16*lB ARM ^1€^«- «fl 

^ feBl^H ^-71 ^I4cf^2)-7l (1230)5 #3^tf. ^"71 ^144^51-71(1230)^ #7] <a^ -i! 
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JL<4 a 0 v 7 | ti flE^.^ fe^^- 7K>7l(1235)°lH #31-1- a]^o.s. 4 i f 1 44 cji l 32«1 

BSl ARM ^1€4±:» ^4^, #71 ^#tb 32«1S ARM ^1€^# *H 54^71 (1240)4 «H43 
feel^- 7V#7l (1245)3. t^4. 
<87> ol^Tfl, *H4i}f^7l (1230HH *ll 54^471 (1240)3 32*lH ARM *1€^7> <y^^ 

4 ^ A H, ^S. ^^71(1243)^ 01010101010101010101010101010101 SE^ 

10101010101010101010101010101010^ #Jl# 1HJ«H #7l HflE}.*l fesl^- 7>#7l( 1245)3 # 
3tb4. #7l Hfl43 feslth 7Kb 71(1245)^- #7l #JL 1-^71(1243)^^ #^t!r 413:4 #7l 
^l4cf^S)-7l (1230HH 32*1 H ARM ^>1€^# ^43 ^ #7l ^fl5cf^^-7l 

(1240)3 #^t!:4. #7l ^5^^-71(1240)^- #7l <g ^ #Ji4 #7l ^43 ^e)^- 7}#7l 
(1245)<>]H #^tb 4l5L* ^1?>^^3 ^4 4^44 a l 64^13^ ARM ^#*>jI, # 

71 64W1M ARM Al^i* ^|6^^-7l (1250)4 «ti43 fee)^- 7>#7l (1255)3 #^4. 

<88> ol^Tfl, #71 54^471 ( 1240 )<HH ^1164^71(1250)3 64«lH ARM ^^7} <3 3^ 

4 *^H, 413l ^MM(1253)fe- 

0101010101010101010101010101010101010101010101010101010101010101 

1010101010101010101010101010101010101010101010101010101010101010^1 1H14°} #7l 

«H43 feel^- 7K>7l(l255)3 #^tb4. #71 ufl43 feel^- 7>#7l(i255)^ #7l ^ 
7l(1253)°fl4 #^tb 41^4 #7l ^1 54^71 ( 1240) #^t!- 64W1H ARM A^if 
i-5l^>^ a o v 7 i 7)164^31-71(1250)3 #^t>4. #71 Til 64^^71 ( 1250 )fe #7l ^ ^ #s4 
#71 wfl43 feel^" 7K>7l(1255Hl*| #^ #S» Al7i^A3 «l^:o> 4^4403 128H1H^1 
ARM *1€^» ^#4^, #7l ^#t!r 128H1H ARM *1€^7> ^4^-^-3 #7l <8-g-(930) 
3 4-g-^l^ 3J°14. t^, #7l S. 12 ^14^ 128«lB ARM *1€^« *3#4^ ^-f # ^ <^l3 
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ii^VSl^, 256, 512, ... ^ 2S] B^-fr 7 |.^- ^ojoj ^ a]^^ # 7 1 £ 12^1 

<89> £ 13* £ ^tg^ ^A]^ofl -i-^ 31 # ^ ^ 

oo> a>7) £ 13^ £ 99] Tfl^ ie11<g|- ^!*Hr #e) 7^1^ ^ ^ ^ 

<91> A o V 7 ] £ 13 o. ^x$ffr 7 ) 6)1 oj-^i, -*7l £ 13°fl £AltV #51 7^1 # 4^1 # 

7] ^elPfl^o. ^JflajO.s. ^*} 7 ) ^-71 #£l 711 # ^5)1^^]^ ^"71 i5l<^#* *j) 

Sltl M-H^l ^IJlS, ^ PHY MAC HCS^-, ^\o]^\ + FCS^, SB ^ TS# 

<92> oixi, ^l^e^-lr ^71(1300)^ #7l £ 12<HH ^^^r w>^- ^ ^o] 128°) ARM ^1 

4# SI- 71(1330)5. #3^. 5&th ^12H&1 < S# ^71(1310)^ ^^1 32^ 
ARM ^-^sl-THuf Jpo. ^ol 40) CAZAC 8 «i r&4*H ^7} tj-f^l (1330)5. 

^71^, A o i-7i £ *HHUHHH^ #7] *fl2He)<^<^ ARM a1^^# A}-g- 

51-H.S <#7] ^I^aHIjV ^-g-^ ^-f <#7] ^12^^<S# ^^71(1310)^ zJo] 32^1 

ARM ^49*>JL, ^ #7l ^^^1 ^1 2 ^aHH1a-1^ ^-71 ^He^-ir 6 ^ 

CAZAC A>-g-*VH.s. -g- >D2^aH7> ^71 A2B.^m ^7] 

(1310)^ £o] 4^1 CAZAC 8«1 ^ H^ul, ^7l *HlHE^l- Q°]7} 128 

°l7l nfl&oll, ^-71 ^2HEl^l- ^ol^ 7^3.03. 327} SH, rcfel-A-l zjol 401 CAZAC a]^ 
8«1 ^42-sqol ^7] A]2^^S. ^^14. Aj-71 Cf#5j-7l(1330)^ ^>7l ^lHBl^ 

1- t^7l(l300HH %%^V ^lH&l^l-^, ^-71 
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*1]2H 1^7j(1310HH ^2^Bl^l-g: <#7) 5. 9*IM ^ #£) 31 

# ^2*11 ^-S-*>^1 cf^^-t!: ^ t^SMC 1340)3. t^W. #^ ^H^l (1320) 

*M Aj-7] cf^s)-7l(1340)S A o v 7l cf#S|-7l(1340)^ #7l t]-#S|-7l ( 1330) <>fl ^ #^ 

*V ^ ^7] #el c-flojEK 1320)1- ^-71 £ 9<^ <g^tb 4^ ^ ^ 7]1# 

<93> A o > 7 ] £ 13<>lH^r #5] 7)1^ ^ ^ ^J=L ^^^^O.^, Cj-^-O.^L £ 

14* #2:*H ^71 #^ A% ^*Kr ^o 1 * ^^^>7lS 

<94> A o V 7 ] £ 14 - £ 13 OH ^-§"^ 3)^ 43 "i" ^ £ o]cf. 

<95> jjjr 7 ] E u^. ^sr}^ ^ ^7} 5. 13°\)*] -t^tl- w>sf ^ 1-sl 7)1 # Hefl<y 

1400^ ^71 ^^-g-<y ^ll^sl^l;-!: ^<5>ZL 1420^:^^ Sl^^h S?h ^7} 
Hefl<y ^a] I410^^1^1^i ^-e-^ *l|2=iM ^^*>J1 14203: Tfl 

3- ^7l 1420#7fl <H]^ aJ- 7 | .0.^ ^ n^o} ^a] ^ 1He )oP^. 

4 *i|2=El<g-i:-g- Al7>^ o.S <3^*H = e|<g 1-3*1 ^^^>Jl 1430^-^lS. ^th=K #7l 
1430#?lHH av 7 ] 7jl# =efl<3 ^7] ^€ IL^^A c-HojE^ a o v 7 ] 

1440#7ll3 14403:7lHH ^7} 7fl# ^7} 

#e] 31# ^efl<a# <>lH(air)^A3 *I^]-J1 #3-t!-4. 

<96> Aj- 7l ^ 13 ^ 51 14oflA^ 7fl# ^ ^ ^ ^^ofl cfleflA-^ ^t^s|. 

^^-5. £ 15 ^ £ 16* ^S^o^ n%- ^o^l ^ ^ y o V ^^l cfl 
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< 97 > ^-71 £ 15^ £ 13<^1 #-§-*> tt #e| 31 # Hefl<y ^# #*1 tfl^f 7fl2f^O.S. £ 

<98> ^-7] £ 151- ^2^, ^ ^^SLS.^ -§-3 ?\)%- H. all <g( 1500) °1 ^Os}^, #7l 

#3 7j)# Hefl^(1500)^r ^4^2|-7HDEMUX)( 1510)5 <^^. ^7) <*x\^ 7 ] 
(1510)^ #7l #e| Tfl^ = efl«y(l500)-§- #7l £ 9^1^ «-e) 31 # ^S^l #-§- 

*}3l ^t^«M HSl^l-^ ^^7} (1520)5. C-flojE^ C-)HEi 

(1550)5. #^*Vcf. #7l ^cf^s}-7l(1520)^ #7l ^4^^-71(1510)^1^ #^*V Hel^-M" 
#7] 5L 9<^1 ^^*V #Sl A% Hefl<y f^ofl #-§-*}7fl ^Cf^o} ^ll^B] <#&s. £ 

A>7l(1530)5. #^*>i, ^l2Sel^^ ^ ^?§7l( channel est imator)( 1540)5. #^tb4. 
<99> ^-7] <#&S. ^M(1530)^r #7] ^4^S}-7l( 1520HH ^liHelonfl. 7}*] 51 

7}7] 3*>*Kn. #7l 7\7] ^34 Plel ^t!: #^IE-& 2^^" 

^7i7> ^^si^cfji >a-7i ^mg. %-7) ^^(1570)1- #7i *m ^ 7 ki54o) ^ n 

o]b] 4^ 71(1550)5. #^t!-4. tHS, #7] ^71(1540)^ #7l ^4^sl-7l(1520)ofl^ 

^l2^Sl^l-5l-, #71 #^5L ^A}7l(1530)^l^i #^tb ^7l ^a.(1570)# 7>^J1 
^S>JI, ZL ^ ^Ji}-* ^-7] cflolEi 4-^71(1550)5. #^4. #7] 4^71 

(1550)^ #71 ^A>7l( 1530)o11^ #^s_l ^-71 ^iL(1570)2}-, #7l ^ ^7] (1540H 

Ai #^*l 7.H^ ^ ^ ill- 7Mn #71 ^4^s)-7l(i5l0)oflA-i #e) til °l^i# 4^*1- 

^ 4€€ #3 cflolE-l (1560)5. #^tl-4. #^r, #71 #^51 £A>7l (1530H1 ^ ^ A> ^ 

4 ^-7l7> 5)45-1^1 &$M: °fl^ O] ol^ ^ ^ ^ ^ #51 C-flolE^ 4^ ^2} 
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<ioo> a o v 7 ] £ 15011^^ -i-el Tfl # Hefl<y ^^o.^, 4^0.3. £ 16 

<ioi> -a o v 7 i £ 16-B- i 15<H1 ^-§-*Kr #el Tfl^ = an°] ^ ^a]^ ^£0)4. 

<i02> a o v 7 ) t= 16 ^- 1600^ ^Haj-o.s^ 1-5^ 7fl# iefl<y^ ^a]*> 

^ #Bl Tfl^ ^efl^ ^ 1610^711 ^l^tbcf. i6io^7j]oflA^ #7] #e] ?fl# h 

31 °J 4^ ^-71 ^a]*!: #e] 711 # H31°J-i- ^-71 £ chI ^^tb #e] 711 # HEfl°J ^ 

^1 ^-§-*>7ll ^c^j^H ^lH^^l-31-, *U2^sl<*m ^ IrSl c-flolE-lS. ^^sj-tJ-cf. O} 
%n ^l^Bl^l-^: ol^.5r>c^ # 7 j #e) 7)1 # ^ #*]i=, ^ 7 j jzf^ 

* ^*3*><^ 1640^- TllS. ^^tf. a o v 7 ] ^4^3^ *fl2HS|<gl- 

# ol-g-^o^ AV 7l #e } 7,)^ S^oj -A] ^ ^ 3 

^ A o v 7l 1640^:7113. £1*3*14-. ^7} 1640#7lHH ^7] #&) 7fl# ^ # 

4. 

^°1H ^°iM-^l Sfe tKEiJHH <^el 7}7l ^^oi 7}-^^ #^.014. zz.ei°3. 

^H^cq ^#°ll ^1*1) ^«o) ^j-rf. 
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^71 S^-g- HBl<Sl:4 ^ ^j-g- SBj'StS. AA$\ ^cHl ^ V -£^ Wl^7|^ A] 

7>A]cf. S.*], ^cflOEj ^.A] A^^O] Wj-Al 0. S B p SK yJ.Al.g- A}-g-^ 7^ O- ^j, A>-g-S] 

^ il^r CAZAC ^-f ^-71 sj^H] 3^>*1 ^SO"-^, ^o] ^7l as.^o. 

^- >M--8-3*r He^l^l^ ARM A>-g-5->j7 ^ A>-g-£l^ ^^o««.o]l^ ARM 

CAZAC ^ *fl^ 3^}31 ^7l ^ ^ ^ ^ 
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a) ^71^ s-^-g- 7^1^ «1^7l^ Aj-g-aH sa^-g. na^^o) 

^*l*Rr ^711- ^ 3L#tfl<* Al^tflo^ Hs^l- ^ ^ 

*1. 

2] 

^71 «1^7l^ a]^^ «1^7l^ ^ cf#s}-(ARM: Apreiodic Recursive Multiplex) a] 
3] 

^ JH§o_ 7>^1^ ti]^7l^ A>-g-*>Ct| ^71 ^ £=-g- n^oM^o} ^ 
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•S-lrS. ^Aj^rfe ^711- f^AS S r fe 2:^tfl^ -f-A] AlAEflOj ^ ^ai a> 

*1. 



[3^8- 4] 

A oM al^7l^ Al^^^ til^7l^ ^ t^SKARM: Apreiodic Recursive Multiplex) a] 
5] 

^7] ^7}^ a]^^ CAZAC(Constant Amplitude Zero Auto Correlation) Aj^^o]^- ^ 
6] 
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^7] ^lH^^l-* 7Hi ^71 l?m-Zr ^*$Z}JL, ^7) ^7) ^ ^3j-6|l Oj-S- 

^"71 *fl 2 ^ <*}!-§; 7^1 ^ ^^*>31, ^"71 *fl^ ^ ^Jlfofl 4= *flv| ^ 

C-))olEi ^-^7l# f^jlS 5:#tfl<* ^0 Al^eflo^ ffjjom -A] ^ . 



7] 

7] 3 4^2)-(ARM: Apreiodic Recursive Multiplex) A|^oi-g- £^o s s}^ 3=.%^\Qi 

-g-A] A^BAo} ^Al Aj-^) 



8] 

s)-(ARM: Apreiodic Recursive Multiplex) fi^i^-l- ^-^^.S. s>fe ^^M**] ^.a] a] a^a o| 
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9] 

Aj-y] ^ 2 ^^on^ ^ 7 ]^ Al^^ol^, a o v 7 i ^ 7l ^ a]^^ CAZACXConstant 
Amplitude Zero Auto Correlation) ^l€^°J^r ^3 £..5. t}^ ^#cfl^ -f-A] a]^^ n^ofl 

[^Ir 10] 

*l^r7l3 Aj-iJ- 7 M ^ til^7l^ Al^-i- A>-g-^ -^71 £^-g- H^ofl«.o] 

yl^7l^ Al^^l- A}-g-fr}o} ^ ^Tg-g- 3^oP«.ol ^ 2He | ofl^g. ^A^^ 5^ 

111 

^10%H1 $a<>H, 

^71 w]^7H a]^^^ «1^7l^ t^sKARM: Apreiodic Recursive Multiplex) a] 
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12] 

ti]^7l^ ^ ipg-i- 7}*lfe ti]^7l^ a>-§-^h ^71 tj^-g- Hel^l-^l *Hi 

= 2l<g«. A^}^ ^3*, 

13] 

#7l «1^7l^ «1^7l^ rf^s]-(ARM: Apreiodic Recursive Multiplex) ^ 

[^t 1 * 14] 

*H12*<M1 9X^^, 

^7) ^7}^ a!^^^. CAZACCConstant Amplitude Zero Auto Correlation) ^€^1: 
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[^t 1 * 151 



^"71 ^12^51 7Ml *fll£ ^^*>JL, ^"71 *fl^ ^ ^ofl trfs. ^ 

^3&# <M*Hr 434, 

#7] ^71 ^J±4 ^-7] *fl^ 7>xlJl AV 7 ) d]olE^» ^Efl C-fl o] B\ g. ^Q*} 



16] 

?13 c(-^3}-(ARM: Apreiodic Recursive Multiplex) ^l^^-i- 



17] 
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SKARM: Apreiodic Recursive Multiplex) a^tfl^ ^f-Al X\£.%£\ 



r^^Sr 18] 

^■71 ^}2^^^r ^M^ aJ- 7 ) ^71^ a)^^ CAZACC Const ant 

Amplitude Zero Auto Correlation) A]f^<y Jg- m^i o_ s ^^-tfl^ Jf.X[ a^ea o] He] °^ 
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[£ 1] 



- may! 



100 



N 



120 



11 3PI 



Efloia 



QIOIEI 



*I3 3PI 



2] 



130 






PHY SIICH 


MAC HQ 


HCS 


taioia+Fcs 


SB 


TS 
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IS. 3] 

r 300 ^310 ^320 r 330 f 340 





PHY SIICH+MAC 5IIQH 
+HCS 


PHY 8IICH+MAC SUCH 
+HCS 


QIOIQ+FCS 


TS 



4] 



.425 



-405 



PHY 811 CH 

1 



-400 



^410 



QIOlEi 



H 



MAC 81 CH 





HCS L. 


CIS 










f f HDD 

3PI [* 



^415 



COOIQ+FCSl 

M2i I 



j: 



450 



-460 



465 



5] 



-500 



505 



-510 



525 



PHYSIiCH 



530- 



515 



" 520 r ^MAC8flElgq3|p >-- 
— '5 357 * 



»Gioiiai2«i 



540 



-545 



gioisgg3i| -» |5gagioiEi| 
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[5. 6] 
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15. 8] 



CAZAC AIH^ S± 


VALUE 


CO 


1 +J 


C1 


1 +i 


C2 


1 +i 


C3 


1 +j 


C4 


-1 +j 


C5 


-1 - J 


C6 




C7 


1 +j 


C8 


-1 -j 


C9 


1 +j 


C10 


-1 - j 


C11 


1 +i 


C12 


1 "J 


C13 


-1 - j 


C14 


-1 +i 


C15 


1 +j 
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15- 9] 



/300 






/ 300 




SEICIOIEI 




11 HaigSM 


12H£iai 


V 930 






V 940 



[5L 10] 









< — 










-> 


< — 








TO 


-> 



1 



[5L 11] 



TO 



t 
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[51 12] 



1200 



00 

or 01 12 05 
or 10 

or 11 CB 




X 



1210 



*I2 
□ 
g 



L=8ei 



g 1225 



1213 



WI3 
□ 
g 

31 



1220 
L = 16£j 
ARMAJf!± 



-1230 



1235 



X 



1223 



(01010101 or 
10101010) 



3514 

a 



1 = 328 
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